THE total removal of breasts from small laboratory animals was first described by Long and McLean (1922). They attempted the removal of the breasts from 8-day-old rats, but succeeded in only a small number of cases. Fekete (1939) studied the development of the breasts in dba and C57B1 mice, before attempting the total removal of the breasts from 10-day-old mice by extirpation of the fat pads in the region of each nipple. There was a very high mortality rate in the operated animals. Amongst the survivors she reported a 75 per cent breast tumour incidence after their infection with mammary tumour agent (MTA). Faulkin and DeOme (1960) described a method for the removal of the 4th breast in 3-week-old female mice of the C3H strain. They made an inverted " Y "-shaped incision along the abdominal midline and laterally between the 4th and 5th nipples midway down each hind leg. Then, by pinning back the skin flaps so obtained, they exposed the 4th breasts and, after cauterisation of the main blood vessels, dissected them out of their fat pads. Dux (1962) described a method for the ablation of the breasts in female rats and mice, which was similar in many respects to that of Faulkin and DeOme (1960) but extends their technique to incorporate all 10 breasts.
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The methods for the total removal of breasts so far reported made no attempt to assess immediately to completeness of the operation. It was decided to devise a technique for the removal of all 10 breasts from mice and to attempt to devise a method to assess the completeness of the operation without killing or interfering further with operated animals.
A preliminary study of the growth and development of the breasts in young mice showed that an intensive growth phase occurred at 31-weeks from birth in the breasts of F1 hybrid (C57B1 x IF) mice, and later in the parent strains. The optimum age for the total removal of breasts in the hybrids which were used in this experiment was judged to be immediately before this, at exactly 3 weeks from birth. The mice would then be large enough to be weaned and this would avoid the danger of their being killed by their mother after the operation.
The direction and extent of growth of the breasts at 3 weeks old ( Fig. 1 ) was determined by stripping off the whole skin, staining with Mayer's haemalum by the method described later, and examining under the dissecting microscope. watch-maker's forceps and a circle 5 mm. in diameter was cut with curved iridectomy scissors in the skin round it. The main duct of the breast to the nipple could then be seen by lifting the skin circle bearing the nipple. This duct was cut as close to the nipple as possible, to prevent damage to the underlying breast, and the excised nipple with skin circle was discarded.
Removal of the fat pad containing the breast tissue. The exposed fat pad was grasped firmly with watch-makers forceps and dissected from the skin and underlying muscles. A large amount of each fat pad was excised, as shown in Fig. 2 , to ensure the complete removal of the breast tissue. Superficial bleeding occurred during the operation, but clotting followed quickly and little swabbing was necessary.
Post operative care. necessary. It was allowed to recover in a warm place. A small number of animals died due to too much heat, the heat from a 40 watt lamp about 1 foot above the animals was found to be adequate. Scabs formed over the wounds within 3 days and at no time did the animals suffer inconvenience in feeding or drinking.
Histological preparation and examination of excised breast tissue.-During the operation each excised fat pad was teased out on an alcohol/ether cleaned slide. The 5 breasts from the right side of the animal were placed in order on one slide and the 5 from the left side on another (Fig. 3A) Mayer's (1903) haemalum and blued in running water. The tissue was examined in this state under the dissecting microscope and any small strips of muscle masking the breasts were dissected off. The resulting preparations were unevenly stained, so they were then decolorised in acid alcohol, washed in running water and restained for 6 minutes in Mayer's haemalum. After blueing for 10 minutes in running water, they were then dehydrated in alcohol as before, soaked for I hour in carbol-xylol, cleared in xylol for 10 minutes and mounted in neutral canada balsam.
The slides were dried in a 570 C. incubator overnight, after which they were examined microscopically. Fig. 3B shows a completely excised breast. Any animal whose prepared breast tissue was found on examination to consist of 10 breasts similar to the one illustrated was assumed to be completely mastectomised.
Estimation of the efficiency of the technique
Twelve female hybrids were mastectomised at 3 weeks old, and the excised breasts prepared and examined as described above. The presence of complete or incomplete breasts in the preparations obtained was scored against each mouse. It was judged that 7 of the 12 mice were completely mastectomised and it was suspected that each of the other 5 retained one breast remnant per mouse. Whenl the 12 mice were 2 months old, they were all mated in order to ensure maximum development of any breast remnants. They were killed at full term. The fur was completely removed with the depilatory paste described above. The skin was removed by a mid-dorsal incision from the head to the base of the tail and careful dissection of the remains of the fat pads from the underlying muscles. The skins so obtained, bearing the remains of the fat pads, were pinned out on a cork board and fixed overnight in formol-saline. They were dehydrated slowly through alcohols as previously described and soaked in chloroform for 3 days to remove all The post mortem examination showed that breast tissue developed in 3 mice.
Only one of these 3 mice had been suspected of being incompletely mastectomised -from the examination of the excised breasts, the remaining 4 suspects proving, in fact, to be devoid of breast remnants. The other 2 mice which had developed breast tissue, on post mortem examinationi, were 2 of the 7 which were believed to be completely mastectomised. These 2 mice developed breast tissue in the region of the 5th fat pad. One of these deposits is shown in Fig. 3c . The 5th breast removed from this mouse is showin in Fig. 3B and is seen to be complete.
DISCUSSION
The oInly explanation for the growth of breast tissue in the last 2 mice would seem to be that in some small proportion of animals supernumerary breasts occur in the 5th region. The presence of supernumerary nipples in this region has never been observed. These supernumerary breasts would therefore be overlooked bv the technique described. Dux (1962) found that supernumerary breasts occurred in the region of the 5th breast in some of the mouse strains she examined. Fekete (1939) also had trouble, particularly in the 5th region, with her attempted mastectomy. It would seem that in order to ensure complete mastectomy in every mouse, it would be necessary to remove all subcutaneous fat in the area round the vagina and anus.
If mice mastectomised by the above technique are to be used as hosts for the implantation of breast tissue grafts it is possible to remove from them any breast remnanits detected by the examination of excised tissue by a further operation within 7 days. This means opening the animal again in the region where the remnanit is suspected and removing the remaining fat pad of that particular ,breast. Breast tissue grafting can be carried out at the same time.
Operation procedure Preparation of breast grafts.-The donor animal was prepared in the same way as described for the mastectomy operation. In turn each nipple was excised and discarded. All 10 breasts were excised and left under the cut skin of the donor animal in their original sites until required for transplantation. The method of excision being the same as that described for the mastectomy operation.
Grafting of the mastectomised hosts.-This operation was carried out about 7 days after mastectomy. The sites for implantation were chosen lateral to the original wounds since the wounds from the first operation were incompletely healed and to open them again would have presented difficulty in subsequent suturing, due to the large deposits of early scar and granulation tissue. This placed the implanted breasts in juxtaposition with the remains of the host's own fat pads. Under nembutal anaesthesia the skin of the mastectomised animal was swabbed with " Cetavlon ". A small incision was made at one of the positions indicated in Fig. 4 .
The skin was gently dissected free from the subcutaneous tissue and the fat pad to be implanted was pushed into the wound in the direction indicated by the arrows in Fig. 4 . The skin was sutured with two small stitches of Chinese silk and, after implantation of 10 fat pads, the animals were allowed to recover in the warm.
Fate of grafted breast tissue.-In animals which were killed 6 months after the implantation of 10 breasts, it was possible to trace the fate of all the grafted breasts by examination of preparations of whole skins. (The method of preparation of the skin is described above.)
The implanted breasts still retained their original rounded shape, all were well vascularised and the breast tissue had filled out the implanted fat (Fig. 3D) . In the majority of cases the breast tissue had grown out of the implants and colonised the remains of the hosts own fat pads, this occurred especially in the thoracic region.
The present results show that, when implanted under the skin of genetically similar mastectomised hosts, immature breast tissue will grow to fill out the fat pad in which it was originally transplanted. It is also capable of colonising remnants of host fat pads with which it may come into contact.
The techniques of mastectomy and breast implantation described here provide a means of complete replacement of the breast tissue of an immature mouse by breast tissue from an immunologically compatible immature donor. The removal of the 10 breasts of any individual mouse can be assessed by histological examination of the tissue removed. The presence of supernumerary breasts in the animals used here indicates the necessity for a preliminary search for these to be made in each genetic type of mouse contemplated for the mastectomy operation. Special precautions would be required to remove these supernumeraries and thereby ensure the complete mastectomy of every mouse.
It has been shown that breast replacement can be performed by subcutaneous implantation of fat pads containing breast tissue from an immature animal. If adult mice were required as donors of breast tissue it should be possible to make large skin grafts bearing breast tissue, as described by Prehn (1953) .
These techniques make possible a study of the intrinsic properties of the breast tissue itself when exposed to different host environments. Their use in an investigation of the part played by intrinsic properties of the breast tissue in breast carcinogenesis by methylcholanthrene will be described in a subsequent paper (Riggott, 1965) . SUMMARY A method has been described for the total removal of breast tissue from 3-weekold female mice. The degree of mastectomy was assessed by histological examination of the excised tissue from each individual mouse. This proved successful except in a few cases where supernumerary breasts were present.
Mastectomised mice have been grafted subcutaneously with 10 fat pads bearing breasts from 3-week-old donors of the same genetic type. The implanted breasts grew to fill the donor fat pad and in many cases colonised remains of their host's own fat pads. 
